This paper investigated the influence of portfolio of livelihood activities on income inequality and poverty reduction in the Guinean coastal area. The study used primary data collected through a survey of salt producers, mangrove rice farmers and wood loggers along the Guinean coast in Koba. The survey used a questionnaire to collect data on peasants' characteristics and their income sources. To examine the effects of livelihood activities on income inequality and poverty reduction, Gini decomposition analysis and poverty decomposition techniques such as Foster-Greer-Thorbecke (FGT) index were used. The results revealed that salt production and vegetable production give rise to income inequality. Therefore, by enhancing the share of income from mangrove rice production, wood extraction, non-farm income, livestock, seasonal crop production, lowland rice production, remittance and perennial crop production has the potentials to reduce income disparity among the peasants. Poverty measures also revealed that the degree of poverty reduction largely depends on the extent to which livelihood activities of the peasants can be diversified. The government could remedy the income inequality arising from salt production and reduce poverty by providing machineries and tools to poorer farmers to ensure their participation in salt production. Further, this research also highlights the need to put more emphasis on mangrove rice production due to its high potential to reduce income inequality in the region.
Introduction
In Guinea, coastal lands play a key role in national food security in terms of agricultural production focused on rice, salt production, etc., and over one-third of the country's population who live in coastal lands. Income inequality is one of the major contributing factors of poverty and food security in developing countries, while leaving a substantial proportion of their populations to languish in poverty and suffer from problems associated with chronic malnutrition (Peters & Shapouri, 1997) . Inequality also matters to the pace of poverty reduction that is achieved at any given rate of growth (Ravallion, 2001) . Since 2003; Guinea has experienced a serious economic crisis, which has exacerbated the poverty. Poverty was decreased significantly between 1994/95 and 2002/03, falling by more than 13 percent. However, the incidence of poverty at the national level has gone up from 53% in 2007 to 55. 2% in 2012 2% in (INS, 2012 . In addition, the number of poor increased very significantly from 4 million to over 6.2 million over the past two decades, due to the aggravation of poverty and high population growth associated with high fertility.
Demographically, Guinea is characterized by rapid population growth and marked by strong regional disparities. In fact, total population grew from 9.7 million inhabitants in 2007 to about 11.3 million in 2012, at an average annual growth rate of 3.1% (equivalent to doubling every 22.5 years), and is made up mostly of women (52%). An age breakdown shows a high proportion of youth. In fact, 22% of women and 23% of men are aged 15-19 years. About 18% of women and 17% of men belong to the 20-24 age groups. This demographic growth rate remains worrisome and prejudicial to the economic development of the country, as it leads to strong social demand (specifically for education, health care, housing, employment and transport) to which social policy must respond. The Synthetic Fertility Index (ISF) remains high, 5.1 children per woman, according to Demography and Health Study [EDS4-2012, reported by IMF, (2013) ]. This Total Fertility Rate (TFR) level is putting more and more pressure on social services and employment. It can be explained by, among other things, the precarious socioeconomic status of women, especially by their low level of education, generally low standard of living in the household, weak economic power and lack of knowledge about their own reproductive system.
The development of indicators of poverty and some social indicators show that Guinea will not reach the Millennium Development Goals by 2015 (INS, 2012) . The current economic situation is very different from the one which prevailed between 1994 and 2002, a period during which the country's economy has experienced strong growth in GDP per capita. A comparative analysis of surveys conducted in 1994/95 and 2002/03 showed a decline in poverty from 62.6% in 1994 to 49.1% in 2002. Nowadays, there is an ongoing and increasing interest in measuring and understanding the level, causes and development of income inequality (Heshmati, 2004 ).
An improved understanding of the sources of income and income distribution provides instructive insights into poverty and helps policy makers in the developing world to formulate new strategies for its mitigation. In the perspective of inclusive growth strategies, it is important to undertake analysis of the dynamics of poverty, analysis of inequality in income distribution and the effects of these changes on dynamics of poverty. Hence, the present study aims to investigate the effect of livelihood activities on the income inequality and poverty in the coast of Guinea.
Literature Review on Poverty and Inequality
Poverty and inequality depends on the household earning capacities. Recently, there has been a growing recognition that rural households receive their income from a diverse portfolio of activities (Castagnini et al., 2004) . Income levels and its distribution had attracted many researchers. The focus in these researches is on finding the welfare levels of households and to compare their situation. Thus, poverty and inequality are the keywords for development researchers. Poverty exists in a given society when one or more persons do not enjoy a level of material well-being deemed to constitute a reasonable minimum by the standard of that society (Sen, 1999) . Inequality is closely related to the definition and conceptualization of poverty. The close link between poverty and inequality is partly supported by the fact that the latter has been defined or measured in the context of the former (Sen, 1976; Foster et al., 1984) . In practice, the association between the two developmental issues has moved in varied directions in different countries, suggesting an intriguing relationship (Bourguignon, 2004) . More interesting to this discourse is the characterization of the two concepts: that is, the degree of aggregation (unit of analysis) and whether what is being considered for measurement (income, consumption, wealth, etc.) is the same or varies between poverty and inequality. While inequality deals with the entire distribution, poverty either reflects the proportion below the poverty line (absolute poverty) or is measured based on the characteristics of other units in the sample (relative poverty). The variations in the characterization of both poverty and inequality partially account for the depth of the discussion that is taking place on these developmental issues. In sum, the conceptual difference between poverty and inequality is nuance. Also, the discourse on poverty and inequality has deepened in recent times based on the outcomes of empirical studies that seek to evaluate the ability of the developing countries to achieve the MDG1 target of halving poverty by 2015. Imai et al. (2010) assert that while globally the goal of halving poverty is on course, many individual countries and regions are struggling to achieve this goal. Also, Fosu (2011) argues that even if all countries grow at a desired rate (such as the purported seven per cent growth rate) necessary for achieving MDG1, this criterion will not be sufficient for all developing countries, given their idiosyncratic factors such as inequality. On the nature of inequality, one dimension currently being explored in the literature is spatial disparity. This is because there is a growing sense across much of the developing world and other transitional economies that spatial and regional inequality of income, consumption, economic activities and other social indicators is on the increase (Kanbur & Venables, 2003; McKay & Aryeetey, 2007; World Bank, 2009 ). More importantly, the trend towards increased regional inequalities comes within the context of positive economic growth in several parts of the developing world in recent times, especially in previously poorly performing regions, such as sub-Saharan Africa (Aryeetey et al., 2009 ).
Both poverty and inequality have increasingly become multi-disciplinary, given their multi-dimensionality and dynamism. For instance, economists have explored the growth-poverty nexus based on the role of inequality (Fosu, 2011; Bourguignon, 2004; Ravallion, 1997) , while sociologists, among other theories, have argued that poverty and inequality are outcomes of social categorization and identity that self-perpetuate themselves within a society (Mosse, 2010) . Another twist to this discourse is the relationship between poverty and inequality -that is, whether they are dependent or independent, or whether they both mutually cause the occurrence of other outcomes. Barber (2008) suggests that the relationship between poverty and inequality is either pragmatic, that is, inequality exacerbates poverty, or moral, that is, inequality is a form of poverty.
Poverty and Inequality in Guinea
Poverty is a multidimensional phenomenon characterized by weak consumption of goods, malnutrition and bad living conditions, as well as by difficult access to public and basic social services (education, health care, safe drinking water and sanitation, etc.). It is also the result of loss of autonomy and of exclusion. It should be perceived not only as a lack of material goods and possibilities, such as, for example, employment and property, but also as the absence of physical and social assets, such as healthcare, corporeal sovereignty, shelter from fear and violence, a sense of belonging, cultural identity, ability to have political influence and the possibility of living with respect and dignity.
The poverty threshold is fixed at 3217305 Guinean Franc (GNF) per capita and per year at 2012 prices, or nearly 8815 GNF per capita, per day. This threshold was determined on the basis of a 2002/03 survey, updated in 2007 and 2012 to reflect inflation. According to results of the two surveys, the incidence of poverty at the national level has gone from 53% in 2007 to 55.2% in 2012, an increase of 2.2 percentage points ( Table 1 ). The trend shows that the number of individuals living below the poverty line increased from 5.1 million in 2007 to 6.2 million in 2012. This increase in the number of poor poses a real challenge in terms of access to basic social services, employment and land development planning. On the other hand, the extent and severity of poverty have worsened between the two periods, moving, respectively, from 17.6% to 18.4% and from 8.2% to 8.4%. This reflects a widening of the gap between average spending by the poor and the poverty threshold.
Furthermore, the extent and severity of poverty are greater in rural areas than in urban areas, along with the incidence of poverty itself. Gini inequity coefficients calculated with data from the 2007 and 2012 ELEP (Small-Scale Surveys for the Evaluation of Poverty) conducted by the National Institute of Statistics (INS) reveal that inequity of income distribution increased over the period. In fact, the Gini index increased from 0.312 to 0.317 (Table 1) Reardon & Taylor (1996) , disposable income sources are in net terms.
2.3.1 Agricultural Income 2.3.1.1 Mangrove rice production income: imputed value of the total production of mangrove rice varieties (local and improved) including household consumption, quantity reserved for future seed, gift, etc., plus gross sales less input costs. Except the mangrove rice production in Balessourou (Sub-section 2.3.2), it was also cultivated in Bentya and Makinsi districts. The traditional mangrove rice cultivation was practiced in Makinsi and the only improved area was the large abandoned basins of shrimp farming. The improved mangrove rice farming was practiced in Bentya except the one mentioned in Balessourou. The mangrove rice farming involves the use of cleared mangrove forest land for rice production (Balde et al., 2013a) . It represents rice cultivation in the plains of the mangrove forests. This farming system, practiced in coastal areas where the population is relatively dense, is one of the oldest forms of rice culture in West Africa.
2.3.1.2 Lowland rice production: the income from lowland rice production constitutes also the imputed total production value of lowland rice produced by farmers plus gross sales less input costs. In the whole Guinea, the lowland rice accounts for 10% of land under rice. Forest Guinea region accounts for the largest stretch of lowland compared to the country's other natural regions (Maritime/Lower Guinea, Middle Guinea and Upper Guinea).
2.3.1.3 Vegetable production income: here the total income constitutes the imputed value of total production of the following crops: pepper, eggplant, okra and tomato plus gross sales minus input costs.
2.3.1.4 Annual or seasonal crop production income: value of seasonal crop production for sale, own consumption and other uses. The seasonal crops refer to the cassava, peanut, sweet potato and fonio (Note 1) (local cereal, it is also cultivated in other West African countries like Senegal).
2.3.1.5 Perennial crop production income: value of production for sale, consumption and other orientation of uses. Perennial crops include banana, kola and palm trees belonging to the household.
2.3.2 Salt production income: imputed value of salt production for sale and own consumption from the traditional and improved techniques of salt minus input costs. For further details about these techniques of salt production in the Guinean coastal area refer to (Balde et al., 2013b) . Salt production was practiced along the coastline of Balessourou including Pompage sector in Koba. This area was separated from the improved area of mangrove rice farming by a large embankment which also serves as a route connecting Balessourou to Kindiady, another fishing port and mangrove wood market. This proximity of salt production area and improved zone of mangrove rice farming could explain the involvement of Salt Marsh (SM) producers in both activities. In addition, saving time due to the adoption of improved salt production is another reason. Balde et al. (2013b) reported that the saving time due to improved salt production enable SM producers to earn a profit from the mangrove rice production.
2.3.3 Wood extraction: value of the pole (laths) and chopped-off wood for sale. The length of poles varies between 6 to 7 m; while the chopped-off wood between 1.10 to 1.20 m. Surveyed wood loggers operate at two sites, Keregnon and Kito (Main Island) accessible only by canoes from Koba, the main inland. These wood loggers live in Kito, but mangrove woods are marketed in Taboria, principal port in Koba. Their permanent contact, proximity to the mangrove forest and isolation from cultivated mangrove areas indicated the reason that wood extraction remains as their main income source as indicated in Table 3 . Wood loggers were found practicing livestock, non-farm activities and receiving remittance.
2.3.4 Livestock: it represents the net sales plus the imputed value of home consumption. This livestock ranges from poultry (domesticated birds such as chickens, turkeys and ducks), cattle, sheep and goat.
2.3.5 Non-farm income: this indicates the income from regular and casual employment of the household members. In the other words, this is the local income from sources other than cropping, livestock husbandry, etc., including commerce, local wage employment, services and so on.
2.3.6 Remittance: this represents remittances from absent family members and from relatives living in other cities in Guinea or abroad.
Empirical Methods
Data were analyzed by selecting the common methods for the determination of inequality and poverty indices. The Gini decomposition analysis is considered to be the best measure of inequality and is widely used in economic research (Shorrocks, 1982) . The ability to decompose measures of inequality from contributing sources is a desirable property for studies of economic inequality (Okamoto, 2009) . Given its advantages and usefulness, the Gini decomposition analysis is employed to determine the income inequalities of livelihood activities. To estimate the effects of livelihood activities on poverty reduction, the well-known poverty measure, the Foster-Greer-Thorbecke class (including the headcount ratio and the poverty gap ratio) was computed. The poverty measurement can also be computed by using the following methods: the income gap ratio and the aggregate poverty gap, the Sen, Takayama, Thon and Watts indices, and measures from the Clark-Hemming-Ulph class (Stata Technical Bulletin, 1999 (STB-48) ).
Gini Decomposition Analysis
The measures of income inequality can be divided into positive and normative measures. The positive measures are derived from statistical concepts and make no explicit use of any concept of social welfare. These include the Gini coefficient, Lorenz curve, Theil measure, relative mean deviation and the coefficient of variation. In contrast, the normative measures, the Dalton measure and Atkinson index, links and integrates the measure of inequality with social welfare and rely on value judgments and a properly defined function. According to Shorrocks (1982) , the Gini coefficient is considered to be the best measure of inequality and is widely used in economic research.
The Gini coefficient or index (Gini, 1912; Alina, 2008) is perhaps one of the most used indicators of social and economic condition. This measure is understood by many economists and has been applied in numerous numerical studies and policy research. The Gini index can be used to measure the dispersion of a distribution of income, or consumption, or wealth or any kind of distribution. In this study, the Gini coefficient was used to measure the degree of inequality of income generated by farmers involved in various activities in the coastal area of Guinea. The Gini coefficient is a number or index varying between zero and one; zero signifies perfect equality, and one perfect inequality. The United Nations Development Programme (1992) indicated that Gini coefficients for countries with high inequality typically lie between 0.5 and 0.7. Following Shorrocks (1982) , Lerman & Yitzhaki (1985) , the Gini coefficient for total income inequality, G, can be represented as:
Where S k represents the share of component k in total income, G k is the source Gini corresponding to the distribution of income from source k, and R k is the Gini correlation of income from source k with the distribution of total income. According to Stark, Taylor and Yitzharki (1986) , the relation among these three terms has a clear and intuitive interpretation; the influence of any income component upon total income inequality depends on: (a) how important the income source is with respect to total income (S k ); (b) how equally or unequally distributed the income source is (G k ); (c) how the income source and the distribution of total income are correlated (R k ). If an income source represents a large share of total income, it may potentially have a large impact on inequality. However, if income is equally distributed (G k = 0), it cannot influence inequality, even if its magnitude is large. On the other hand, if this income source is large and unequally distributed (S k and G k are large), it may either increase or decrease inequality, depending on which households, at which points in the income distribution, earn it. If the income source is unequally distributed and flows disproportionately toward those at the top of the income distribution (R k is positive and large), its contribution to inequality will be positive. However, if it is unequally distributed, but targets poor households, the income source may have an equalizing effect on the income distribution.
FGT (Foster-Greer-Thorbecke) Index
In order to investigate the effect of livelihood activities on poverty reduction in the coastal area, this study used the Foster-Greere-Thorbecke (FGT) poverty index (1984) . The FGT poverty measure is defined as:
Where n is the sample size, i subscripts the household or individual, m is the total number of households living under the poverty line, y i is the relevant measure of welfare or the income of poor household from i to m which arrange in ascending order, z is the poverty line income and is a poverty aversion parameter. When 0, the resulting measure is the headcount index which provides an estimate of the proportion of households living in poverty. When 1, the FGT index results in the poverty gap index which provides a measure of the depth www.ccsenet.org/jas Journal of Agricultural Science Vol. 6, No. 6; of poverty, that is the amount by which an average poor family is below the poverty line. The squared poverty gap index, which is sensitive to the extent of inequality among the poor, results when 2. In addition to these three measures, which are provided by default, the user may specify any non-negative value of alpha. Table 2 illustrates some socio-demographic variables of peasants with respect to the surveyed districts. The average and percentages of these variables are also presented. It indicates that the average age of the improved mangrove rice and salt marsh producers was higher than other respondents. This confirms findings from Mignouna et al. (2011) , who indicated that the older the household head, the greater the chances of adopting the improved technology in Western Kenya. Adoption of improved agricultural technologies has become a critical avenue for increasing productivity in developing countries, but is subject to serious limitations. The overall education level of surveyed peasants remains low, with an average of three years of schooling. However, it is important to note that the mean education level (Table 2 ) of traditional mangrove rice farmers is above the average of the overall sample. This can be explained through the presence of highly educated farmers who previously were working in SAKOBA (Note 2) shrimp farm. After the closure of this industrial farm, these highly educated persons went for the mangrove rice farming. In terms of family size, the sample size indicated an average of 11 members. The sample shows that gender represents 79% and 21% for male and female respectively. The traditional salt production (TSP/GS) shows that 76.7% of females involve in salt extraction. This significant involvement of women in traditional salt production was also reported by Serbin (2000) , who stated that women represent 80% of salt producers in the Maritime Guinea region so called Guinean coastal zone. Once women are released from agricultural activities that last three to five months a year, they moved to the campsite of salt extraction where they extract salt which demands physical strength, thus compromising the health. The marital status was 99% married and 1% as single. Table 2 shows a higher migration among salt marsh producers representing 68%. This significant number of migrant salt producers is not surprising since salt extraction is only limited to the Guinean coastal belt. Balde and Liagre (2008) suggested that an estimate of migrant traditional salt producers is important. The overall sample represents 69% and 31% of native and migrant farmers respectively. Family size (persons) 9.9 (3.5) 12.5 (4.1) 11.6 (4.2) 10 (5.2) 11.3 (3.9) 10.9 (4.3)
Results and Discussions

Characteristics of Surveyed Peasants
Gender ( IMR = improved mangrove rice; TMR = traditional mangrove rice; WE = wood extractors; SM = salt mash producers; TSP/GS = traditional salt producers/Guinean saline. GNF = Guinean Franc. Values in parentheses are percentages. Table 3 presents different income sources in respect to each district. A significant proportion (40%) of average per capita income of salt marsh (SM) producers was derived from improved salt production technique in the district of Balessourou. The next significant proportion (23%) of average per capita income of mangrove rice producers was also derived from improved mangrove rice production (IMR) in Bentya district. Therefore, traditional salt and mangrove rice producers are considered as the poorest because their overall incomes indicated 17% and 15% respectively (Table 3 ). These figures prove that poorer farmers get excluded from improved livelihood activities. This is very common in Africa and it is not different in Guinea. Based on the components of income, Table 3 revealed that the salt production income was significant, representing 50% followed by the income from the mangrove rice production (26%). The contribution from non-farm income and wood extraction to total income represents 7% and 5% respectively. The agricultural income sources such as lowland rice, vegetables, perennial and seasonal crop production except mangrove rice production, contributes 7% to total income.
Situation of Income Sources in Koba
Effects of Livelihood Activities on Income Inequality
The estimates of the Gini decomposition analysis are presented in Table 4 . The overall Gini coefficient (Table 4 , column 3) of the total income of respondents is 0.3799. This result is comparable to the Gini coefficients of 0.38; 0.38; 0.39; 0.39; 0.38 and 0.39 that were derived respectively, for Cote d'Ivoire in 1995, Djibouti in 1996, Burkina Faso in 1995, Mauritania in 1995, Tanzania and Uganda in 1993 (Dollar & Kraay, 2002) . A Gini coefficient of 0.40 was also derived for Guinea (Dollar & Kraay, 2002) which was a higher inequality compared to the Gini coefficient 0.38 (Table 4) . Therefore, our Gini coefficient also presented higher inequality than Gini coefficients reported by IMF (2013), in poverty reduction strategy paper (PRSP) in Guinea in 2007 (0.31) and 2012 (0.32). The share of total income (S k ) (Table 4) indicates the contribution of particular income sources to the overall income. Hence, Table 4 shows that salt production contributes to 50% or half of the total income, while the income from the mangrove rice production contributes 27%. These figures confirm results relative to the contribution to the total income from different income sources as earlier discussed as per Table 3 . The contribution to the total income from non-farm income and livestock represent 7% and 5% respectively. The overall Gini coefficient of 0.3799 (Table 4) represents the difference in incomes of households. Since the mean value of the total income of the sample is 16 149 915 GNF (Table 3) , the expected difference in the incomes of randomly selected households is 37.99% of the mean income of 16 149 915 GNF, or 6 135 353 GNF. This result of expected difference is lower than the one (46.7%) found by Omilola, (2009) in Nigeria. In our results and when considering the expected difference (37.99% of mean income), salt production income, mangrove rice income, non-farm income and wood extraction income (Table 3) , their corresponding values become 3 058 628 GNF; 1 601 209 GNF; 420 574 GNF and 289 942 GNF respectively.
The third column (Table 4) represents the Gini coefficient (G k ), which indicates equity in income distribution from each source of income. The Gk from different sources of income as a proportion of total Gk gives the contribution of each source of income to total inequality. For salt production income, the Gini coefficient dropped by 32.12% (from 0.7011 to 0.3799). Despite the highest contribution of salt production to total income, it is unequally distributed as indicated by the value of G k (0.7011). Generally, the distribution of income by different income sources shows a high inequality ranging from 0.59 to 0.97 much higher than the overall Gini coefficient of 0.38. The share in total income inequality (Table 4 , column 6) indicates that salt production was the most important contributor to income inequality (71% contribution). This inequality in salt production can be explained through the fact that when a new technology is introduced only peasants being organized into a group enjoy the benefits, whereas the poorer (non-organized peasants) get excluded which is a dilemma in Guinean rural areas. For example, among salt producers, only SM producers (93%) belonging to an organized group, were found to receive tarpaulins (canvas or plastic sheets). These tarpaulins were provided by NGOs (e.g. La Charente Maritime) on a credit refundable basis after the salt harvesting. With respect to overseas training, only leaders from SM producers were offered this opportunity. 0.0007 (BC) N = normal; P = percentile; BC = bias-corrected.
Mangrove rice production was the second most important contributor (20% contribution) to income disparity. This uneven distribution arose due to the mangrove rice farming types (improved and traditional). Furthermore, the difference related to farm size, inputs (type of seed varieties, fertilizer, agrochemical, labors, etc.) usage and output (productivity levels). Wood extraction was the only source of income contributing to income equality (Table 4 ). This can be attributed to the easy access to the mangrove forest resources in Kito and Keregnon Islands. Based on the field investigation, wood loggers stated that "there were no worries of replenishment because there is a quick regeneration of almost 98% of logged mangrove areas". Wood loggers revealed that this regeneration is accelerated thanks to the significant presence of marshy areas. The regeneration of mangroves and the remoteness of these islands from the main inland of Koba probably indicate the reason why all interviewed wood loggers mentioned that there is no ban on extraction from mangrove forest in the above mentioned islands. However, the ban of mangrove logging was imposed in the Balessourou district (located in the main inland of Koba) where salt production is conducted.
The effect on income inequality when there is a small change in a particular source of income can be observed in the last column. The estimates showed that a 1% increase in salt production income and vegetable production will increase the overall inequality by 20.22 and 2.4% respectively. However, a 1% increase in mangrove rice production, assuming other sources of income are constant, will reduce the overall inequality by 7.3%. Similarly, the estimates indicated that 1% increase in non-farm income, remittance, livestock, wood extraction, lowland rice production, seasonal and perennial crop production, assuming other sources of income are constant, will reduce the overall disparity by 3.7%; 0.9%; 2.1%; 6%; 1%; 1% and 0.6% respectively.
The role of non-farm income on income inequality is reported by many researchers (De Janvry et al., 2005; Elbers & Lanjouw, 2001 ). Idowu et al. (2011); Buchenrieder (2003) ; Knerr and Winnicki (2003) reported that non-farm rural employment can reduce poverty by generating alternative income sources and it can stimulate agricultural growth and mitigate rural to urban migration and the findings of De Janvry et al. (2005); Zvyagintsev et al. (2008) too supported this outcome. The Gini decomposition analysis allows the estimation of bootstrapped standard errors and confidence intervals. To guarantee reproducibility of the results of the Gini decomposition analysis (Table 4) , bootstrap statistics were produced as shown in Table 5 .
Effects of Livelihood Activities on Poverty Reduction
Both Table 6 and Table 7 show three different poverty measures by using FGT (Foster-Greer-Thorbecke) index. Firstly, the poverty headcount index (P0), set at 3 217 305 Guinean Franc (GNF) per person per year, indicating the poverty line in Guinea as of 2012 (INS, 2012) . Next, the depth of poverty represents the amount by which the average per capita income of the poor falls short of the poverty line. This poverty measure reports the poverty gap index (P1), which is measured in percentage terms how far the average income of the poor falls short of the poverty line. For instance, a poverty gap of 10% means that the average poor person's income is 90% of the poverty line income. The third poverty measure is the squared poverty gap index (P2), indicates the severity of poverty. This squared poverty gap index possesses useful analytical properties, because it is sensitive to changes in distribution among the poor. In order to determine the effect of salt production and mangrove rice production on poverty reduction, these two economic activities were associated with the other activities (Table 6 ). All the poverty measures (P0, P1 and P2) in respect to each combination show that the incorporation of salt production (SP) and mangrove rice production (MRP) into other activities could reduce the level, depth and severity of poverty in the study area. The size of the poverty reduction depends very much on how poverty is measured. Table 6 shows that when poverty is measured in terms of the headcount measure by associating the mangrove rice to salt production income, level of poverty is reduced by 5.52%. Therefore, poverty is reduced much more when it measured by the depth and severity of poverty, such as the poverty gap and squared poverty gap.
Hence, the squared poverty gap measure indicates that inclusion of mangrove rice production (MRP) and other agricultural income (OAI) reduce poverty by 50% and 18% respectively. According to poverty headcount measure (Table 6 , column 6); coupling each of the following income sources (salt production (SP), other agricultural income (OAI), non-farm income (NFI) and livestock (L) to mangrove rice production, the poverty level is reduced by 27.7%, 3.76%, 3.29% and 2.82% respectively. Table 6 shows that in respect to the headcount measure, the inclusion of remittance and animal rearing to the salt production income does not make any effect on the poverty reduction. Similarly, the inclusion of remittance (RE) to income from mangrove rice production does not produce any effect on the poverty reduction. In Table 6 , the three poverty measures (P0, P1 and P2) show that the extent of poverty reduction varies with respect to the type of activity integrated into the salt and mangrove rice production. For example, when mangrove rice production is incorporated in salt production income, the effect on the poverty reduction is significant. The reduction in headcount ratio, depth of poverty and squared gap index are 5.52%, 35.20% and 50.07% respectively. The reduction with respect to these three measures is 27.7%, 42.45% and 50.55% respectively, when the salt production and mangrove rice income are combined. Table 7 shows the effect of wood extraction income when incorporated into other income sources, except income from mangrove rice and salt production. These two activities were not associated with wood extraction. Table 7 indicates that when the wood extraction income is incorporated into non-farm income, the effect on poverty reduction is high. The reduction in headcount, depth of poverty and squared gap indices are 0.45%, 7.41% and 12.56% respectively. However, based on the depth of poverty and squared gap ratio, the effect on poverty reduction is low when wood extraction income is included to remittance and livestock. There is no effect when it is estimated based on headcount ratio or poverty line (Table 7) . Reardon & Taylor, (1996) , used Gini and Foster-Thorbecke-Greer decompositions of income inequality and poverty in the Sahelian zone of Burkina Faso before and after the severe drought of 1984. They revealed that in 1983, the poverty level was higher in the Sudanian zone (0.12, compared with 0.02 in the Sahelian zone and 0.01 in the Guinean zone). Our results relative to poverty indices (Tables 6 & 7) revealed a higher poverty level compared to their findings. Reardon and Taylor (1996) stated that understanding the links between income inequality and poverty is particularly important in Africa, where poverty is widespread and where, given low per-capita incomes, the poverty consequences of changes in the income distribution are likely to be significant.
Household Assets, Access to Housing and Energy Consumption
In order to justify the inequality among surveyed peasants, variables related to household assets, access to housing and energy consumption were examined. Among household assets, items such as refrigerator, TV, bicycle, bike, car, radio, mobile phone, stove charcoal and rocket stove and tripod were considered. Access to housing considered the state of the wall and the floor. With respect to access to energy consumption, respondents rely on charcoal, kerosene, gas/batteries, fuel wood from mangrove and upland forest. Rakodi (1999) reported that improved access to physical or produced capital (basic infrastructure and the production equipment and means which enable people to pursue their livelihoods) is an essential element of strategies to reduce household poverty. Ndambiri et al. (2012) stated that series of livelihood outcomes had emanated from the economic ways of life of farm households in Kenya. These outcomes lead to increased financial ability of the households to: (1) acquire more land for farming, (2) starting businesses, (3) hire more land for cultivation, (4) put up toilets, (5) roof houses with iron sheets, (6) put up stone walls in their houses, (7) pay cooperative fees and (8) improve floor material of their houses. Table 8 indicates that access to housing relative to wall and floor indicated a significant difference among respondents. Access to thatched and wooden walls was only found in campsites of the traditional salt producers. Despite the significant availability of wall with bricks (72.3%) more than 50% of walls were without cement layers. The brick walls with cemented layers represent a sign of decent housing. However, thatched, muddy and wooden walls indicate a sign of household living in poverty. In addition, floor with soil and cowpat is an indication of peasants living in poverty. The cemented floor (56.4%) is an indication of better off peasants.
In Guinea, IMF, (2013) reported that in terms of inequity of access to decent housing, the percentage of individuals who have shelters with permanent walls grew nearly 9% in the countryside between 2007 (22.6%) and 2012 (31.5%). There are also problems of access to property ownership. Of 77.4% homeowners, about 32% own their houses in urban areas. The rate of house rent remains high, in Conakry (about 54%) as well as in other cities in the country (about 55%). Access to home ownership is hampered by various factors (Note 3).
Household asset ownership revealed the difference among respondents, indicating that most of them are poor since nobody owned a refrigerator. In addition, only 5% reported having a car. Respondents using tripod (52.7%) are vulnerable to poverty. Vulnerability to poverty can first be defined as a probabilistic concept: it is the risk of falling into poverty when one's income or consumption falls below a predefined poverty line. This calls for a quantitative approach to vulnerability that implies estimating a probability as well as selecting a poverty line (Note 4) (Echevin, 2013) . Echevin (2013) measured the vulnerability to asset-poverty in Sub-Saharan Africa using an asset-based index. Among household assets, Echevin (2013) , considered liquid assets such as: radio, television, refrigerator, bicycle and car. He also considered more durable assets such as housing. This encompassed tap water, surface water, flush toilet, no toilets, electricity and finished floor. Those households owning television, refrigerator, or car are among the wealthiest, whereas those declaring only a radio or a bicycle are among the poorest. In addition, households with access to electricity; tap water and flush toilet are among the wealthiest (Echevin, 2013) .
Access to energy consumption is also an important indicator for evaluating the level of poverty among surveyed peasants. Table 8 shows that electricity was not available for all peasants. Energy consumption comes mainly from firewood of upland forest (90.5%), charcoal (43.6%) and firewood of mangrove forest (40%). These figures indicated that the majority of surveyed peasants rely on the natural resources. The natural resources on which the rural poor most depend may, because of their lack of access to private assets, be common pool resources (Rakodi, 1999) .
IMF, 2013 reported that Guinean households barely use clean energy (gas and electricity) because of low income. Rather, they have access to wood and its by-products. More than 74% of households (ELEP, 2012) use firewood for cooking and more than one household in five (23.9%) use charcoal. This, on the one hand, adds to the burden of women and girls, notably in rural areas, when they have to walk long distances to fetch wood for cooking. And, this situation leads to the degradation of resources, especially because of strong pressure from the poor population that depends on these resources (especially on the outskirts of Conakry), along with deforestation and deteriorating soil fertility, which could reduce agricultural productivity.
In terms of unequal access to electricity, the percentage of individuals benefitting from this source of lighting grew slightly in the countryside between 2007 (1.4%) and 2012 (2.6%). On the other hand, in urban areas, there has been a strong decline of access to electricity by 10.2% between 2007 (65.7%) and 2012 (55.5%). In 2012, one out of five households at national level used electricity as an energy source for lighting, mainly in urban areas. In rural areas, the service was virtually unavailable. All regions, with the exception of Conakry, find it difficult to access this source of energy because the supply is weak, and poverty has worsened, especially in the towns.
Conclusion and Recommendations
This paper examines the effect of livelihood activities on the income inequality and poverty reduction based on a survey conducted in four districts (Balessourou, Taboria, Makinsi and Bentya) of Koba located in the Guinean coastal area. Income inequality is considered as one of the major contributing factors to poverty and food security in developing countries. Understanding the key sources of inequality in the coastal zone of Guinea could provide a framework for generating useful information for development policy on how policy makers could www.ccsenet.org/jas Journal of Agricultural Science Vol. 6, No. 6; rectify or remedy the income inequality in order to bring about poverty reduction. With respect to the socio-demographic variables, the study indicated that surveyed peasants' level of education was low while they had large families. The study revealed that the proportion of income is higher in Balessourou and Bentya districts where improved salt and mangrove rice production are practiced respectively. Overall, salt production and mangrove rice cultivation contribute to the total household income by 50% and 26% respectively; followed by non-farm income and wood extraction by 7% and 5% respectively.
The Gini decomposition analysis revealed that increasing the income share of mangrove rice production, wood extraction and non-farm income could alleviate poverty and reduce income inequality among peasants in the study area. Although increasing the income share of salt production would not decrease inequality, it remains one of the most important sources of income and benefits more rich peasants. This implies that salt production has the potential for increasing inequality. Moreover, decomposition carried out on poverty index indicated that the extent of poverty reduction varies with respect to the type of combination of livelihood activities.
In this research, household assets, access to housing and household energy consumption confirm the poverty level and the income distribution inequality among surveyed peasants. Analysis of household capital assets and livelihood strategies needs to be both dynamic and differentiated (Rakodi, 1999 ). An advantage of capital assets is that it places the reality of domestic groups (generally conceptualized as households) at the centre of analysis and policy, without ignoring the contextual economic, political and social factors which determine their ability to construct sustainable livelihood strategies. It provides a more adequate multi-dimensional understanding of poverty, impoverishment and increased well-being than analysis of income or consumption alone. Rakodi (1999) , also reported that there is some evidence of the beneficial impacts of policies for increasing the assets available to poor households and relieve constraints on their ability to cope with impoverishment or take advantage of opportunities to enhance their livelihood.
Findings from this research suggest that policy makers, interested in remedying income disparities and reducing poverty in the Guinean coastal area, need to pay more attention on technology transfer and extension services to improve mangrove rice production as it accounts for 27% of the share of total income. Furthermore, the relative marginal effect indicates that 1% increase in mangrove rice production will reduce poverty by 7.3%. This implies that mangrove rice production exerts the highest impact on poverty reduction from among all the livelihood activities. The government could remedy the income inequality arising from salt production and reduce poverty by providing machineries and tools to poorer farmers to ensure their inclusion in the salt production. NGOs and other organizations should come forward to support the government financially, teach farmers about advanced techniques of salt production and give due recognition to producers. In addition, the government should provide subsidies and/or credits to poorer farmers for rectifying income inequality and alleviate poverty because salt production is capital intensive. Policy makers and different actors involved in the Guinean coastal area are requested to take further efforts to rectify income inequality and poverty alleviation through the provision of extension programs and credit services to rural areas until improved access to market opportunities created a demand for technology and inputs. This strategy could lead to the improved household assets, access to better housing and modern energy consumption. The latter one could play a significant role with respect to the sustainable management of natural resources including the mangrove and upland forests. These recommendations will pave the way to improve rural livelihoods and conserve natural resources and biodiversity.
